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[57] ABSTRACT 

In an arrangement for converting an original picture signal 
representing a sequence of frames, each of which is com 

posed of two interlaced ?elds, into a converted picture signal 
which has a double ?eld frequency with respect to the 

original picture signal, is for doubling the ?eld frequency, 
for the purpose of noise reduction, motion compensation and 
line flicker reduction, a memory arrangement (1, 2) provided 
for doubling the ?eld frequency, which memory arrange 
ment precedes a motion compensation arrangement (5) 
whose output signal is applied to a noise reduction arrange 
ment (6), and a line ?icker reduction arrangement (7) is 
provided which receives the output signals from the noise 
reduction arrangement (6) and the motion compensation 
arrangement (5), while the converted picture signal is 
obtained from the output signal of the noise reduction 
arrangement (6), the line ?icker reduction arrangement (7) 
or the motion compensation arrangement (5), dependent on 
the position with respect to time of a ?eld to be generated of 
the converted picture signal. 

13 Claims, 6 Drawing Sheets 
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ARRANGEIVIENT FOR DOUBLING THE 
FIELD FREQUENCY OF A PICTURE SIGNAL 

BACKGROUND OF THE INVENTION 

The invention relates to an arrangement for converting an 
original picture signal representing a sequence of frames, 
each of which is composed of two interlaced ?elds, into a 
convened picture signal which has a double ?eld frequency 
with respect to the original picture signal. 
When converting a picture signal into such a converted 

picture signal which, with respect to the original picture 
signal, has a double ?eld frequency, there is the problem that 
every second ?eld of the converted picture signal must be 
newly generated, because no corresponding ?eld of the 
original picture signal is available with respect to time and 
also with respect to the picture information. 

In simple arrangements for doubling the ?eld frequency, 
every ?eld is doubled. A moving object in the ?elds of the 
converted picture signal is imaged twice in the same position 
before it jumps to the next position in the two subsequent 
?elds. Since ?ie human eye cannot follow these jumps, it is 
incident on the average speed of motion and observes a 
moving object from ?eld to ?eld at different positions. This 
leads to a double structure and motion blurr. 

In other arrangements for ?eld doubling of a picture 
signal a motion compensation is therefore provided by 
means of which the motion between two ?elds of the 
original picture signal is determined so that the motion can 
be taken into account in ?elds of the converted picture signal 
to be generated therebetween as a function of time and a 
corresponding interpolation can be performed. However, 
such arrangements have the further problem that possibly 
present noise is also to be reduced and that the line ?icker, 
which still occurs in spite of the doubling of the ?eld 
frequency in picture signals generated by way of interlaced 
scanning, is to be reduced. In the state of the art arrange 
ments are only known in which a motion compensation is 
combined either with a noise reduction or with a line ?icker 
reduction. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide an arrangement 
in which the motion of the picture contents during genera 
tion of the compensated ?elds is taken into account when 
converting the picture signal into a converted picture signal 
at the double ?eld frequency, and which moreover allows a 
noise reduction of the picture signal and a line ?icker 
reduction. 

According to the invention this object is solved in that for 
doubling the ?eld frequency a memory arrangement is 
provided which precedes an arrangement for motion com 
pensation whose output signal is applied to an arrangement 
for noise reduction, in that an arrangement for line ?icker 
reduction is provided which receives the output signals from 
the noise reduction arrangement and the motion compensa 
tion arrangement and in that the converted picture signal is 
obtained from the output signal of the noise reduction 
arrangement, the line ?icker reduction arrangement or the 
motion compensation arrangement, dependent on the posi 
tion with respect to time of a ?eld to be generated of the 
converted picture signal. 
The actual the ?eld frequency doubling is obtained by 

means of a memory arrangement. Consequently, the ?elds of 
the original picture signal are repeated at the double fre 
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2 
quency so that a double ?eld frequency is realized. However, 
this signal still has the above-mentioned errors. 

An arrangement for motion compensation is therefore 
provided, which arrangement determines motions in the 
original picture signal and, with reference to the known 
motions, allows a compensation of this motion in the new 
?elds to be generated of the compensated signal. 
The arrangement for motion compensation precedes an 

arrangement for noise reduction which combines the data of 
two consecutive ?elds for the purpose of noise reduction. 

Furthermore, an arrangement for line ?icker reduction is 
provided which receives the output signals from the motion 
compensation arrangement and the output signals from the 
noise reduction arrangement. 
The output signal of the arrangement, i.e. the converted 

picture signal of the double ?eld frequency, is obtained from 
the output signal of one of said three arrangements in 
dependence upon the position with respect to time of a ?eld 
to be generated of the converted picture signal. This alter 
nation between the output signals of the arrangements is 
advantageous because different errors occur, dependent on 
the position with respect to time of the ?elds of the con 
verted picture signal. In some ?elds a motion compensation 
is required because these ?elds occur with respect to time 
between two ?elds of the original picture signal. This is not 
required for those ?elds which coincide with pictures of the 
original picture signal. The line ?icker reduction is in its turn 
only required for those ?elds which as a consequence of the 
interlaced scanning method do not have the correct vertical 
position as compared with the ?elds of the original picture 
signal from which they are generated. 
The arrangement according to the invention thus offers a 

combination of motion compensation with line ?icker reduc 
tion and noise reduction. 

An embodiment of the arrangement is characterized in 
that the original picture signal is written into a ?rst ?eld 
memory from which it is read at the double frequency, each 
?eld being consecutively read twice, and in that a second 
?eld memory is provided into which each ?eld read for the 
second time from the ?rst ?eld memory is written after it has 
passed through the noise reduction arrangement. 
The ?rst ?eld memory is thus used for doubling the ?eld 

frequency. Each ?eld written into this memory is read twice 
consecutively. A second ?eld memory already operates at 
this double ?eld frequency at the input side, because each 
?eld, which was read from the ?rst ?eld memory for the 
second time and has passed through the noise reduction 
arrangement, is written into this second ?eld memory. After 
this noise-reduced ?eld has been written into the memory, it 
is available at the output of the second ?eld memory. 

Consequently, two ?elds of the original picture signal, 
however, with a doubled ?eld frequency are available at the 
outputs of the two ?eld memories for the motion compen 
sation arrangement. One of these ?elds is already noise 
reduced, which simpli?es the determination of motion by 
the motion compensation arrangement. 
A further embodiment of the invention is characterized in 

that the two ?eld memories precede a line memory which 
buffers a picture line of one of the output signals of the two 
?elds. For one of the ?elds information of two consecutive 
picture lines is thus time-parallel available, which is advan 
tageous for the subsequent line ?icker reduction. 

In a further embodiment of the invention the arrangement 
for line ?icker reduction may advantageously be a median 
?lter whose output supplies that input signal which has the 
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middle amplitude value of the input signals. 
In accordance with a further embodiment of the invention 

the arrangement for motion compensation receives the out 
put signals of the two ?eld memories and the line memory, 
which motion compensation arrangement determines a 
motion vector from the two consecutive ?elds of the original 
picture signal read from the ?eld memories, which motion 
vector indicates the motion between the two ?elds for a 
group of pixels of these ?elds. 

This motion vector may be used for motion compensation 
in those ?elds of the converted ?eld signal which occur with 
respect to time between two ?elds of the original picture 
signal. 
A further embodiment of the invention is characterized in 

that the arrangement generates a sequence of four ?elds 
(A11oO,B1'1O0,B1*100,B1+1o0) of the converted picture sig 
nal corresponding to two ?elds of a frame of the original 
picture signal, the ?rst ?eld (A1100) of the sequence being 
obtained from the output signal of the noise reduction 
arrangement, the second and third ?elds (B1‘1oO,B1*100) of 
the sequence being obtained from the output signal of the 
line ?icker reduction arrangement and the fourth ?eld (B1+ 
100) of the sequence being obtained from the motion com 
pensation arrangement. 
As a consequence of the doubled ?eld frequency of the 

converted picture signal, four ?elds of the converted picture 
signal must be generated in a time range in which two ?elds 
of the original picture signal are present. These two ?elds of 
the original picture signal and the four ?elds of the corre 
sponding sequence of the converted picture signal will 
hereinafter be referred to as corresponding ?elds and cor 
responding sequence, respectively. 
The ?rst ?eld of the sequence is obtained from the output 

signal of the noise reduction arrangement. This is possible 
because this ?rst ?eld of the sequence has the right position 
with respect to time and location as compared with the ?rst 
corresponding ?eld of the original picture signal and 
because only a noise reduction is to be performed. 
The second and third ?elds of the sequence are obtained 

from the output signal of the line ?icker reduction arrange 
ment, because the two ?elds of the original picture signal 
must be utilized for these two ?elds, at least one of which 
does not have the correct position with respect to time and 
neither has the correct vertical position due to the interlaced 
scanning method used. 
The signal for the fourth ?eld of the sequence is obtained 

from the motion compensation arrangement, because this 
signal can only be obtained from the second corresponding 
?eld of the original picture signal due to use of motion 
compensation. 
The further sub-claims state how the arrangement advan 

tageously generates the four ?elds for the sequence of 
convened picture signals from the corresponding two ?elds 
of the original picture signal. 

These and other aspects of the invention will be apparent 
from and elucidated with reference to the embodiments 
described hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a block diagram of the arrangement accord 
ing to the invention for converting an original picture signal 
into a converted picture signal of the double ?eld frequency, 

FIG. 2 shows a Table of the ?elds written into and read 
from the memory arrangement according to FIG. 1, 
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4 
FIG. 3 shows a diagram in accordance with which the 

arrangement of FIG. 1 generates the ?rst ?eld of a sequence 
of the converted picture signal, 

FIG. 4 is a representation, corresponding to FIG. 3, of the 
second ?eld of the sequence, 

FIG. 5 is a representation, corresponding to FIG. 3, of the 
third ?eld of the sequence, and 

FIG. 6 is a representation, corresponding to FIG. 3, of the 
fourth ?eld of the sequence. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

FIG. 1 shows a block diagram of the arrangement accord 
ing to the invention, which arrangement allows the ?eld 
frequency of an original picture signal to be doubled and 
thus generates a converted picture signal, which generated 
picture signal is noise-reduced, and which performs, if 
necessary, a motion compensation and a line ?icker reduc 
tion for the ?elds. 

The arrangement of FIG. 1 is divided into two blocks, the 
?rst block processing the received luminance signal com 
ponent Y50 of the original picture signal and the second 
block processing the received chrominance signal compo 
nent C50 of the original picture signal. In the embodiment 
shown in FIG. 1 the chrominance signal is doubled only with 
respect to its frequency. The special procedures of noise 
reduction and line ?icker reduction are performed only for 
the luminance signal in the embodiment shown in FIG. 1. 
However, it is alternatively possible to take these measures 
both for the luminance signal and for the chrominance 
signal. 

In the arrangement shown in FIG. 1 the luminance signal 
component Y50 of the original picture signal is applied to a 
?rst ?eld memory 1 by means of which the ?eld frequency 
of this signal is doubled. Each ?eld of the original picture 
signal written into the ?eld memory 1 is subsequently read 
twice. This reading process is performed at the double 
frequency. A simple doubling of the ?eld frequency is thus 
already performed. However, the output signal of this ?eld 
memory is only suitable for display if motion disturbances 
and line ?icker are accepted. Furthermore, a second ?eld 
memory 2 is provided whose input receives ?eld signals to 
be described hereinafter, which signals already have the 
double ?eld frequency. The signals of two consecutive ?elds 
of the original picture signal are parallel available at the 
outputs of the two ?eld memories 1 and 2, which ?elds have 
already been doubled in ?eld frequency. 
The two ?eld memories 1 and 2 are followed by a 

multiplexer 3 allowing one of the output signals of the ?eld 
memories 1 and 2 to be alternatively applied to a line 
memory 4. The output signals of the two ?eld memories 1 
and 2 are applied to a motion compensation arrangement 5 
via the multiplexer 3. The arrangement 5 thus receives the 
signals of the two ?eld memories 1 and 2 and hence two 
consecutive ?elds of the original picture signal whose ?eld 
frequencies have already been doubled. By using the line 
memory 4, the values of two pixels of the same line position 
of consecutive picture lines are simultaneously available for 
one of the two ?eld signals. 

The motion compensation arrangement 5 determines, 
from the two ?elds apply thereto, a motion which is present 
in the picture contents between these two ?elds. Advanta 
geously, a motion vector indicating the motion between the 
two ?elds for a group of pixels is obtained from this 
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determined motion for a group of pixels. The motion com 
pensation arrangement 5 can determine this motion both in 
the horizontal direction and in the vertical direction, i.e. in 
the line direction as well as in the direction perpendicular to 
the lines. However, the motion may exclusively be deter 
mined in the line direction, which is much easier to realise 
in the circuit construction and also yields good results. 
The arrangement shown in FIG. 1 also includes a noise 

reduction arrangement 6. This arrangement 6 may operate in 
known manner in which it combines the signals of pixels of 
the same location in consecutive ?elds. These signals are 
applied from the arrangement 5 to the arrangement 6. Since 
the arrangement 5 has already determined the corresponding 
motion vector, the noise reduction in the arrangement 6 can 
already be performed with motion-compensated signals. 
The output signal of the noise reduction arrangement 6 is 

applied to the input of the second ?eld memory 2, to an input 
of a line ?icker reduction arrangement 7 and to a ?rst input 
of a multiplexer 8. A signal which is already noise-reduced 
is thus written into the ?eld memory 2 at the input side, 
which signal corresponds to that ?eld which is read from the 
?rst ?eld memory 1 for the second time already. 

The line ?icker reduction arrangement 7 which may be, 
for example a median ?lter and which selects, from the 
signals applied thereto, the signal with the middle instanta— 
neous amplitude value, not only receives the output signal 
from the arrangement 6 but also the output signal from the 
motion compensation arrangement 5, because this output 
signal also contains the motion-compensated output signal 
of the line memory 4. This is necessary because a vertical 
interpolation must be performed for the line ?icker reduction 
and consequently the pixels corresponding to the signals of 
two lines should be available, i.e. pixels of the same location 
in their line. 

The line ?icker reduction arrangement 7 not only receives 
these signals of two successive picture lines of a ?eld from 
the arrangement 6 but also the signal of another ?eld. In a 
manner to be described hereinafter a median ?ltering of 
these signals is performed, which leads to a line ?icker 
reduction. 

The output signal of the line ?icker reduction arrangement 
7 is applied to a second input of the multiplexer 8. A third 
input of the multiplexer 8 receives the output signal from the 
noise reduction arrangement 5. 

At the output, the multiplexer 8 supplies the luminance 
signal Y100 which represents the converted picture signal 
and which has a doubled ?eld frequency as compared with 
the input signal Yso. In a manner to be described hereinafter, 
the multiplexer 8 is switched between its three inputs 
dependent on the ?eld to be generated. 

FIG. 1 further shows a circuit block 9 in which the ?eld 
frequency of the chrominance signal component C5O of the 
original picture signal is doubled. This can be effected in the 
same way as for the luminance signal but alternatively, the 
?eld frequency may be doubled only. At the output, the unit 
9 supplies the chrominance signal component of the con 
verted picture signal. 

FIG. 2 shows a Table indicating diagrammatically which 
?elds are written into or read from the ?eld memories 1 and 
2 shown in FIG. 1. 

Two consecutive ?elds of the original picture signal are 
denoted by A1, B1 and A2, B2, etc. in an unchanged form. 
Two ?elds having the same cipher form part of a frame. The 
two ?elds are generated in accordance with the interlaced 
scanning method. 
As is shown in the Table of FIG. 2, for example two ?elds 
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6 
A1 and B1 of a frame of the original picture signal are 
written into the ?eld memory 1 of FIG. 1, which ?eld 
memory is denoted by FMl in FIG. 2. Each of these two 
?elds is subsequently read twice from the ?eld memory 1, 
which reading is effected at the double frequency so that the 
?eld frequency of these pictures is already doubled. 

If a ?eld is read from the ?rst ?eld memory 1 for the 
second time, this signal reaches the input of the ?eld 
memory 2 denoted by FM2 in the Table of FIG. 2, after it has 
passed through the arrangement 5 and the arrangement 6 of 
FIG. 1. At the next reading step of the ?eld memories 1 and 
2, two ?elds whose ?eld frequencies have already been 
doubled are available at their outputs. As one of the ?elds, 
viz. the ?eld written into the ?eld memory 2 has already 
passed through the noise reduction arrangement, this ?eld is 
already noise-reduced which is denoted by NR in the Table 
of FIG. 2. 
The result is that two ?elds from the original picture 

signal having an already doubled ?eld frequency are avail 
able at the outputs of the ?eld memories 1 and 2 in FIG. 1. 

It will now be explained with reference to FIGS. 3 to 6 
how the four ?elds A1100,B1'10O,B1’*‘100 and B1"100 of the 
output signal Y100 as shown in the Table of FIG. 2, which are 
the signals of the multiplexer 8 as shown in FIG. 1, are 
obtained. These four ?elds are hereinafter assumed to be 
associated with a sequence. A frame of the original picture 
signal or two ?elds of this signal, viz. the ?elds A1 and B1 
correspond to this sequence. The four ?elds of the sequence 
will hereinafter be assumed to correspond to these two ?elds 
of the original picture signal. 

FIG. 3 shows diagrammatically, above a broken line, two 
?elds BONR and A1 of the original picture signal read from 
the two ?eld memories 1 and 2 of FIG. 1. Below the broken 
line, a ?eld A1100 is shown which represents the ?rst ?eld of 
a sequence of the converted picture signal. This signal of the 
?eld A1100 is to be generated by the arrangement of FIG. 1. 
To this end the output signal of the ?rst ?eld memory 1 is 

used, from which ?eld memory the ?eld A1 of the original 
picture signal (at the doubled ?eld frequency) is read. The 
?eld B0 of the original picture signal was already previously 
written in a noise-reduced form into the ?eld memory 2. At 
the output, this signal is now available as signal BONR at the 
output of the second ?eld memory simultaneously with the 
signal A1. The ?rst ?eld A110o of the sequence is obtained 
from these two output signals of the ?eld memories 1 and 2 
in accordance with the diagrammatic representation in FIG. 
3. 

This ?eld A1100 to be generated has the correct position 
vertically and with respect to time as compared with the ?eld 
A1 of the original picture signal. Therefore, only a noise 
reduction should be carried out, and a line ?icker reduction 
in particular is not necessary. 

The output signals of the ?eld memories 1 and 2 are 
utilized for the noise reduction, while it is advantageous to 
submit the ?eld read from the ?eld memory 2 and not having 
the correct position with respect to time as compared with 
the ?eld A110‘) to be generated to a motion compensation of 
its picture contents. The motion vector determined by the 
motion compensation arrangement 5 in accordance with 
FIG. 1 is utilized for this purpose. This motion vector is 
denoted by vx in FIG. 3. 

For a pixel marked in picture line 3 of the ?eld A110o in 
FIG. 3, the pixel of the same line position and the same line 
number of the ?eld A1100, as read from the ?eld memory 1, 
is utilized. Moreover, the pixel of the ?eld BONR as read from 
the second ?eld memory and offset by the motion vector vx 
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is used. This pixel is taken from line 4. A noise-reduced 
signal is obtained from these two pixels of the two ?elds. A 
factor k is provided for this purpose, indicating the degree of 
noise reduction. The pixel from the ?eld A1 is multiplied by 
a factor l-k and the pixel from the ?eld BONR is multiplied 
by a factor k. These two multiplied values are added and 
constitute the value of the marked pixel of the ?eld A1100. 

If k is chosen to be small, only a small or no noise 
reduction is to be performed and this pixel is essentially 
obtained from the corresponding pixel of the ?eld Al. With 
a larger factor k, the value of the pixel is increasingly being 
taken from the ?eld BONR. 
The generated ?eld A110o thus corresponds to the ?eld A1 

of the original picture signal, but for the performed noise 
reduction. It is written into the second ?eld memory 2 of 
FIG. 1 and is available as AINR for subsequent ?elds to be 
generated. 

During the generation of the ?rst ?eld A1100 the multi 
plexer 8 is switched to its ?rst input in accordance with FIG. 
1, because the output signals for the noise reduction are used 
as output signals in accordance with the diagrammatic 
representation in FIG. 3 and hence as signals for the ?eld 
A1100. 

FIG. 4 is a representation, corresponding to FIG. 3, for 
obtaining the second ?eld B1‘100 of the sequence. 
As compared with the two ?elds of the original picture 

signal, this second ?eld of the sequence neither has a 
vertically correct position nor a correct position as regards 
time. Therefore, a motion compensation and a line ?icker 
reduction are performed. ‘ 

At the instant of generating this second ?eld, the ?eld B1 
of the original picture signal is read from the ?rst ?eld 
memory and the ?eld A1 of the original picture signal is read 
in a noise-reduced form from the second ?eld memory. 

In the representation in FIG. 4 a pixel of the picture line 
2 is marked for the ?eld B1100. The value of this pixel is 
generated from three values by means of median ?ltering, 
which values are obtained from the ?elds AlNR and B1. 
The ?rst of these values is obtained from the picture line 

3 for that pixel which, after being offset by half the motion 
vector (Vx.1/2) has the same position as the pixel to be 
generated in the ?eld BT10‘). The second input signal of the 
median ?lter is obtained from the pixel of the same line 
position of line 1 of the ?eld AlNR. The value of this pixel 
is also multiplied by a factor k. Moreover, that pixel of the 
picture line 2 of the ?eld B1 which, after use of half the 
negative motion vector (—vX.1/2) has the same picture line 
position as the pixel to be generated of the ?eld B1-100 is 
multiplied by a factor l-k. These two values are added and 
the sum constitutes the third input signal for the median 
?ltering. Due to the median ?ltering, the input signal having 
the middle instantaneous amplitude value is selected from 
these three input signals. This signal is constituted by the 
value of the marked pixel of the second ?eld B1“100 of the 
sequence. 
As already shown in the representation according to FIG. 

4, a motion compensation for all signals is required for this 
?eld. Moreover, a line ?icker reduction is to be performed. 
Consequently, the multiplexer 8 is switched to its second 
input for generating the value of the ?eld B1-100 in accor 
dance with the representation in FIG. 1, which input receives 
the output signal from the line ?icker reduction arrangement 

FIG. 5 is a representation corresponding to FIGS. 3 and 4, 
but in the representation according to FIG. 5_ the third ?eld 
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8 
B1"‘10o of the sequence is to be generated. 
The two corresponding ?elds A1 and B1 of the original 

picture signal are used again for generating this ?eld. The 
?eld B1 is read from the ?eld memory 1 of FIG. 1. The ?eld 
A1, which is already noise-reduced, is read from the ?eld 
memory 2 of FIG. 1. 
A median ?ltering is performed again, because the output 

?eld B1 has the incorrect vertical position. The output ?eld 
AINR additionally has the incorrect position with respect to 
time so that also a motion compensation has to be performed 
for this ?eld. 

A median ?ltering of three input signals is carried out for 
generating one of the pixels marked in FIG. 5, of the picture 
line 3 of the ?eld B1*,00. 
The ?rst of these input signals represents the value of the 

pixel of the picture line 2 of the ?eld B1, which has the same 
picture line position in its picture line as the pixel to be 
generated in its picture line. Moreover, from the ?eld A1, as 
read from the second ?eld memory, that pixel is used which 
after correction by the motion vector vx has the same line 
position as the pixel to be generated. This motion-compen 
sated pixel represents the second input signal of the median 
?lter. The third input signal is formed by the sum of the 
value of the same line position of the pixel of the picture line 
4 of the ?eld B1, multiplied by a factor l-k, and the value 
of the second input signal of the median ?lter, multiplied by 
a factor k. This sum represents the third input signal of the 
median ?lter and is simultaneously written as input signal 
into the second ?eld memory from which it can be read 
again for ?elds to be subsequently generated. 
The multiplexer 8 of the block diagram in FIG. 1 is 

switched to its second input for generating the third ?eld 
B1*100 of the sequence, because a line ?icker reduction as 
well as a motion compensation have to be performed. 

In FIG. 6, corresponding to the representations in FIGS. 
3 to 5, the values of the fourth ?eld BlJ'100 of the sequence 
are to be obtained. 

Since the ?eld B1 used for this purpose (in a noise 
reduced form) of the original picture signal has the correct 
vertical position, i.e. the same position as the ?eld Bl?oo, 
a line ?icker reduction is not necessary in this case. The ?eld 
BlNR has, however, the incorrect position with respect to 
time so that a motion compensation is necessary. 

Consequently, for a pixel as marked by way of example 
in FIG. 6 in picture line 2 in a given position, that pixel of 
the ?eld B1 NR as read from the ?eld memory 2 is used which 
has the same line position as the pixel to be generated in its 
picture line after correction by half the motion vector (VX.1/2). 

Since only a motion compensation (in addition to noise 
reduction) is necessary in this case, the multiplexer 8 of FIG. 
1 is switched to its third input. 

The way of generating a sequence of four ?elds in 
accordance with FIGS. 3 to 6 is continuously repeated, with 
four corresponding ?elds of the converted picture signal 
being obtained for two output ?elds of the original picture 
signal. 
We claim: 
1. A system for converting an original picture signal 

representing a sequence of frames, each of which is com 
posed of two interlaced ?elds, into a converted picture signal 
which has a double ?eld frequency with respect to the 
original picture signal, comprising: a memory for doubling 
each ?eld of the original picture signal, a motion compen 
sation circuit receiving an output signal from the memory, a 
noise reduction circuit receiving an output signal from the 
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motion compensation circuit, a line ?icker reduction circuit 
receiving output signals from the noise reduction circuit and 
the motion compensation circuit and a multiplexer for 
generating a converted picture signal that is obtained from 
the output signals of the noise reduction circuit, the line 
?icker reduction circuit or the motion compensation circuit, 
dependent on position with respect to time of each ?eld to 
be generated of the converted picture signal with respect to 
the original picture signal. 

2. The system as claimed in claim 1, wherein said memory 
comprises a ?rst ?eld memory, the original picture signal 
being written into the ?rst ?eld memory and read from the 
?rst ?eld memory at a double ?eld frequency, each ?eld 
being consecutively read twice, and wherein said system 
comprises a second ?eld memory into which each ?eld read 
for the second time from the ?rst ?eld memory is written 
after said each ?eld read for the second time has passed 
through the noise reduction circuit. 

3. The system as claimed in claim 2, wherein the ?rst and 
second ?eld memories precede a line memory which buffers 
a picture line of one of the output signals of the ?rst and 
second ?eld memories. 

4. The system as claimed in claim 1, wherein the line 
?icker reduction circuit comprises a median ?lter receiving 
three input signals each having an amplitude values, one of 
the input signals having an amplitude value between the 
other two amplitude values, the median ?lter supplying as an 
output signal the one input signal. 

5. The system as claimed in claim 3, wherein the motion 
compensation circuit receives the output signals of the ?rst 
and second ?eld memories and the line memory, and in that 
the motion compensation circuit determines a motion vector 
from two consecutive ?elds of the original picture signal 
read from the ?eld memories, said motion vector indicating 
motion between the two ?elds for a group of pixels of these 
?elds. 

6. The system as claimed in claim 2, wherein the line 
?icker reduction circuit is a median ?lter receiving three 
input signals each having an amplitude values, one of the 
input signals having an amplitude value between the other 
two amplitude values, the median ?lter supplying as an 
output signal the one input signal. 

7. The system as claimed in claim 3, wherein the line 
?icker reduction circuit is a median ?lter receiving three 
input signals each having an amplitude values, one of the 
input signals having an amplitude value between the other 
two amplitude values, the median ?lter supplying as an 
output signal the one input signal. 

8. The system as claimed in claim 5, wherein the multi 
plexer generates a sequence of four ?elds of the converted 
picture signal corresponding to two ?elds of a frame of the 
original picture signal, a ?rst ?eld of the sequence being 
obtained from the output signal of the noise reduction 
circuit, a second and a third ?eld of the sequence being 
obtained from the output signal of the line ?icker reduction 
circuit, and a fourth ?eld of the sequence being obtained 
from the output signal of the motion compensation circuit. 

9. A system for converting an original picture signal 
representing a sequence of frames, each of which is com 
posed of two interlaced ?elds, into a converted picture signal 
which has a double ?eld frequency with respect to the 
original picture signal, comprising: a memory for doubling 
each ?eld of the original picture signal,a motion compen 
sation circuit receiving an output signal from the memory, a 
noise reduction circuit receiving an output signal from the 
motion compensation circuit, a line ?icker reduction circuit 
receiving output signals from the noise reduction circuit and 

10 
the motion compensation circuit and a multiplexer for 
generating a converted picture signal that is obtained from 
the output signals of the noise reduction circuit, the line 
?icker reduction circuit or the motion compensation circuit, 

5 dependent on position with respect to time of each ?eld to 
be generated of the converted picture signal with respect to 
the original picture signal, 

wherein the multiplexer generates a sequence of four 
?elds of the converted picture signal corresponding to 
two ?elds of a frame of the original picture signal, a 
?rst ?eld of the sequence being obtained from the 
output signal of the noise reduction circuit, a second 
and a third ?eld of the sequence being obtained from 
the output signal of the line ?icker reduction circuit, 
and a fourth ?eld of the sequence being obtained from 
the output signal of the motion compensation circuit. 

10. The system as claimed in claim 9, wherein in gener 
ating the ?rst ?eld of the sequence, the multiplexer obtains 
a value of each pixel of a line position x in a picture line y 
by addition of 

a value, multiplied by a factor k, of a pixel of a line 
position x-vx in a line y+l of a last ?eld of the original 
picture signal transmitted before a corresponding frame 
of the original picture signal, 

and a value, multiplied by a factor l-k, of a pixel of the 
line position x of the picture line y of a ?rst ?eld of the 
corresponding frame of the original picture signal, the 
value vx being a motion vector supplied by the motion 
compensation circuit and the value k determining a 

30 measure of noise reduction. 
11. The system as claimed in claim 9, wherein in gener 

ating the second ?eld of the sequence, the multiplexer 
obtains a value of each pixel of a line position x in a picture 
line y by median ?ltering from 

a value of a pixel of a line position x+(vx.l/z) in a line y+l 
of a ?rst ?eld of a corresponding frame of the original 
picture signal, 

a value of a pixel of the line position x+(vx.1/2) in a line 
y+l of the ?rst ?eld of the corresponding frame of the 
original picture signal, and a value of a sum of 
a value, multiplied by a factor k, of a pixel of the line 

position x+(vx.1/z) in the line y—l of the ?rst ?eld of 
the corresponding frame of the original picture signal 

and a value, multiplied by a factor l-k, of a pixel of a 
line position x-(vx.1/2) in the line y of a second ?eld 
of the corresponding frame of the original picture 
signal, 

10 

15 

35 

40 

45 

the value vx being a motion vector supplied by the motion 
compensation circuit and the value k indicating a 
measure of noise reduction. 

12. The system as claimed in claim 9, wherein in gener 
ating the third ?eld of the sequence, the multiplexer obtains 
a value of each pixel of a line position x in a picture line y 
by median ?ltering from 

a value of a pixel of a line position x+vx in the line y of 
a ?rst ?eld of the corresponding frame of the original 
picture signal, 

a value of a pixel of the line position x in a line y-l of a 
second ?eld of the corresponding frame of the original 
picture signal, 

and a value of a sum of 

a value, multiplied by a factor k, of pixel of the line 
position x+vx in the line y of the ?rst ?eld of the 
corresponding frame 

and a value, multiplied by a factor l-k, of a pixel of the 
line position x in a line y+l of the second ?eld of the 
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corresponding frame of the original picture signal, from a value of a pixel of a line position x+(vx.1/z) of the line 
the value vx being a motion vector supplied by the motion y of a second ?eld of a corresponding frame of the original 

compensation circuit and the value k determining a 
measure of noise reduction. ‘ _ _ l 

13. The system as claimed in claim 9, wherein in gener- 5 by the mono“ Compensauon cucum 
ating the fourth ?eld of the sequence, the multiplexer obtains 
a value of each pixel of a line position x in a picture line y * * * * * 

picture signal, the value vx being a motion vector supplied 


